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SAPA DE PORAJ EXPAMDABfLA 



(S7i Rozumat: Jnvwida se refer* la o sapft de 
rare; expendable, utfe*t* pentru forajul kxv 
oekr pentru fluide, in mfrierit sau to afce lu- 
criri mdustriele. Sapa da foraj expenoabto 
gggurS intppdocTBB element^ tgittoara la 
wpa sonde* el acrymberea tor far* extreoerma 
oamftuni. prin faptuj c* este slcatuiS din 
wsta rde cfir^ace (1). fbesta la capdtul unui tub 
(ZJ da spfflare $ ghidare. La capfitu! inferior a! 
tubulul (2) de spfilare $ ghidare, sunt prevo- 
zute niste urecht de fixara (3), de care sunt 
articulate nfete bra$e cardanice inferbara (4) 
corespunzetoare fiecflrel rota din^ata (1)] 
Recane bre{ cardanln inferior (4) este feat 
IntiMjn Jus cardan (S) ca se atf trt tacariorul 
unel rote largitoare [61 la ettramtatea c&rea 
eata montat un bre* cardanic superior (7]. 
BraoJ cardanic euperior f7) arte fixat pa un 
arc rfcpWai (8). ce eagura axpandaraa eapei 
defuraj. 
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Inven^la se refers la o sapa de 
foraj expandabila. utSizatfi pentru foraiuJ 
sondetor pentru Guide. Th miner* eau in 
efte lucren hdustriale. 

Este cunoscma o sapg de foraj cu 5 
role multiple. ateatufcS din niste suban- 
sambluri de largire. de absorb^e, de Qhh 
dare si de colectare e detritusUu} . 
SubansambM de largire cuprinde □ 
fiansfi superioara, ce serveste la rea- 10 
fearea legSturl cu o garniture' de foraj si 
care este solidarizaca de o flansa infe- 
rioara: phn intermecfiul unui corp tubular 
si a unor nervuri. 

De flansa inferioarfi. sunt fixate niste ju- is 
guri periferice, precum si niste suporturi 
de care sunt solidarizate niste juguri fn- 
termediare. Oe jugurile tntermediare, 
sunt montate niste subansambluri de 
dislocere a rocii. Da corpul tubular, sunt 20 
montati pnn intermediul unor rulmenti 
radiali-axiafi, un arbore tubular sofidizat 
de o flansa strabfitutS de o teava da ab- 
sorbpe. 

Subansomblul de absorbtie e ste rigidizat 25 
de un subansamblu de largire. 
SubansambM de ghidare si colectare 
cuprinde un corp tubular, de al carui 
capat este fixatS o platforms tronconicS 
cu baza mare cfepusa apre in sus. Ih 30 
care sunt practicate gauri de circulate. 
De corpul tubular si de platforms, sunt 
rigidizate niste nervuri. si tn corp sunt 
montati prin intermediul unor rulmenti 
radiaC-axiafi. un arbore tubular, avand un 3s 
capat sofidarizat de o flansfi infenoara a 
subansamblului de absorb^ cu ajutorul 
unor stifturi de pozitfonare. Intro corp si 
arbore, exists un spsou irielar pfri cu 
lubrifiant, etansat fe$a de exterior de 40 
cfiore niste garnituri inalare. 

Sapa oe foraj expandabila. con- 
form inven^ei, asfgurS introducerea ete-. 
mentelor taietoare la tslpa sonde! si 
schimbarea tar la uzurS fera exirogerea 4s 
gamiturii de prajini prin aceea cS este 
prevazutS cu niste urechi de fixare, dis- 
puse pe tubed de spalare si ghidare. pe 
care sunt articulate niste brate car- 
danice inferioare, corespunzatoare fie- so 
carei role din^ate, prevazute cu nisca ele- 
mente taietoare. iarla partea superioara 
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a fiecarui braf cardanic inferior, este fi- 
xst un fus cardan ce se afia in interior^ 
unei role largitoare. la extremicatea ca- 
rura este montat un brat cardanic su- 
perior fixatla randuf s5u, ia partea supe- 
rioara. pe extremitatea unui arc elicoi- 
dal. ce ThconjaarS tubul de spalare si 
ghidare. arcirt eiicoidal asigurand expan- 
darea sapei de foraj si aducerea brateior 
cardanice -inferioare si superioare Th 
pozfcie orizontalfi. la iesVea din extremi- 
tatea garniturii de prajini. 

Prin aplicarea invenbei. se obtfn 
urmatoarele avantaje: 

- reducerea numSrului mare de 
marsuri executate pentru operatiunile de 
schimbare a sapelor; 

- cresterea sigurar^ei Tn exploa- 

tare; 

- reducerea costurilor forajului. 
Se da. In continuare, un exemplu 

de realizare a inventiei Tn legatura si cu 
fig. 1...3. care reprezinta: 

- fig. 1 . sectiune longitudinals prin 
sapa da foraj. expandabila. aflatfi Tn b- 
teriorul garniturii de prSjini; 

- fig. 2. - sectiune longitudinala 
prin sapa de foraj, expandabila din fig. 1 , 
In paziale de lucru; 

• fig. 3. vedere frontaia. de jos a 
sapei de foraj. oxpandabae, din fig. 2 . 

Sapa de foraj. expandabila. con- 
form invenbei. este alcatutta din niste 
rote dintate 1, asezate fa capatul inferior 
al unui tub 2 de spSlare si ghidare. Pe 
tubul 2 de spalare si ghidare. sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3, niste bra^a cardanice inferioare 4. 
corespunzatoare fiecSrei rote dinoate 1. 
ce pot fi. de exemplu Ih numar de sase. 
Bra$ele cardanice Inferioare 4 sunt pre- 
vazute cu niste elemente taietoare a 
care devin ecbve fa pozztia de lucru a sa- 
pei. 

Partea superioara a brateior car- 
danice inferioare 4 sustine un fus cardan 

5. ce se afla dtspus Thtr-o rota largitoare 

6. numfirul roletor largtaiare 6 fiind egal 
cu numarul brateior cardanice inferioare 

4. La extremitatea superioara* a fusulut 
cardan 5. este montat un brat cardanic 
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superior 7 a caruj parte superioarS este 
[* ata Pe extremicatea unui arc elicoidal 
8 de iraqiune. ce thconjoart tubu! 2 de 
spSlare si ghidare. Arcul efcoidal 8per- 
mite. prin revenrea sa, fa iesirea sapei s 
expandabHe dint™ garfwturTde pr^n! 
3 . prtn care a fost introdusfi la talpa son- 
dei. expandarea sapei si aducerea bra- 
telor cardanice inferioare 4 si bratetor 
cardanice superioare 5. Tn poztee orizorv io 
tafa. ilustrata In fig. 2 . 

La partea auperioarfi a tubului 2 
de apaiare si ghidare, esta dispus un 
centw 10. ce asigurfi pozipa optima a 
fiapel fa^ de axut sondei si fa# de is 
peretii garnicurii de prajini 9. deasupra 
caruiaseafla un risiag cu b«3 11, si un 
ntplu 12. ce serveste. drept cap de prin- 
dere la extragerea mecanica* a sapei ex- 
pandable, cu cablu si rac de prindero. 20 

Garnitura de prfijtni 9 mai cu- 
prinde la partea inferioare un ski 13. 
pentru fadCtarea extragerii sapei expan- 
dabHe si un dop de cauciuc 14 pentru 
mentinerea unghiufui actw at bratetor 25 
cardanice Inferioare 4 si brajele carda- 
nice superioare 5. 

□upfi introducerea sapei de foraj 
expandabile la talpa sondei. se deschide 
letfrea la send* si cu sonda lh echtUbru 30 
hWrodtnafnic, se ridicS circa 2.. .3 m. de 
pe talpa sondei. garnitura de prSpni 9. 
ce poate fi de dimensiuni 5 1/2 in.! 
pentru degajarea sapei de foraj expand 
dabile. Se reia circulatis. cu una din 3s 
pompe urmSrind presiunile. Se executS 
apasarea pe sapa prin engajarea siului 
13 pe brafele cardanice superioare su- 
perioare 7. Se trece user la turatte de 
re^ ia pfisaresiciix^tiesf6etTOtot 40 
ampul sonda sub observatie. La cons- 
tatarea uzurii roleior sapei, se proce- 
deazfi la extragerea sapei prin circulate 



"versa sau m cazul, cand sonda pierde 
fluid de circulate, operate se execute 
mecanic cu ejutarul racufui cu cablu 

Inamtarea la talpa sondei presu- 
pune exercftarea unei apasari pe sapa 
ce sa reafizeaza prin prSjiniie de foraj 
care sunt supuse la fiambaj si la corsiune 
™pusa de reastenta rocii. Pencru a se 
dimmua efectul ftarnbarii Tmre sapa 
expandabila si prSjini. se interpun pra- 
linlle grele care irebuie sfi echivaleze cu 
greutatea lor. tocmai valoarea apasarii 
pe sapa. De asemenea. se are Tn vedere 
ca trecerite de la o secuune la alta s§ nu 
fie brusc executate. pentru a se evita 
pericolul ruperii prin oboseala a gar- 
niojrii. 

Revendicare 

SapS de foraj. expandabila. preve- 
zuta cu role dintate. fixate la capfitui 
unui tub de spaiare si ghldare. carao 
terizata prin aceea ca este prevfizuta 
cu niste urechi de fixare (3). dispose pe 
tubuJ (2] de spaiare si ghidare, pe care 
sunt articulate niste brste cardanice 
inferioare (4). corespunzatoare fiecarei 
role dintate (1). prevazute cu niste eie- 
mente tfiietoare (a), iar la partea supe- 
rioara a fiec&rui bra? cardanic inferior 
W. este fixat un fus cardan {5) ce se 
afla Th interiorul unei role largitoare (6). 
,a extrernitatea caruia. este montat un 
brat cardardc superior (7) fixat la randui 
sau, la partea supenbarS. pe extrerni- 
tatea unui arc elicoidal (8). ce Tncon- 
para tubul (2) de spaiare si ghidare. 
arcul elicoidal (8) asigurand expandarea 
sapei de foraj si aducerea brateior car- 
danice inferioare si superioare (4 si 5) Tn 
pozitie orizontaia, la iesirea din extremi- 
tatea garnitura de prfipni (9). 
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[54] EXPANDABLE DRILLING HOE 

[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1], Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe- 
Claims: I 
Figures: 3 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 
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provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5*A in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 
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to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abruptly, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig. 2 
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Fig. 3 
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